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(54) Lighting appliance

(57) A lighting appliance (1) provided with, a power
supply unit (2) provided with; a first housing (21), a rec-
tifier (26) accommodated in the first housing for convert-
ing an AC current to a DC current, a first electricity-sup-
plying connector (23) provided on a side of the first hous-
ing, and a lighting unit (3) provide with; a second housing
(30), a power supply line provided with, an electricity-
receiving connector (32) which is provided on a side of
the second housing, and constituted to be electrically
and mechanically connectable with the first electricity-
supplying connector of the power supply unit, a second
electricity-supplying connector (34) which is provided on
a side other than the second housing, for feeding out
the DC current received by the electricity-receiving con-
nector, a second electricity-supplying connector having
the same feature with the electricity-supplying connec-
tor of the power supply unit, a bus-line connected be-
tween the electricity-receiving connector and the sec-
ond electricity-supplying connector, a current regulator
(39) accommodated in the second housing, which is
connected to the power supply line, and a light emitting
semiconductor (38) accommodated in the second hous-
ing, which is driven by the output power of the current
regulator.
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Description

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation JP2003-332344 filed on September 24, 2003, the
entire content of which is incorporated herein by refer-
ence.
[0002] This invention relates to a lighting appliance
which comprises a power supply unit and a lighting unit.
[0003] As disclosed in JP 2002-163907 etc, a lighting
appliance having a lighting unit capable of coupling with
other lighting unit, for illuminating according to a situa-
tion, have been well known. Such a lighting appliance
comprises a power supply unit for supplying electric
power to a lighting unit and each lighting unit. These
lighting units connect and it connects with one power
supply unit. Since there is no necessity of establishing
a power source in each lighting unit, it excels in the min-
iaturization of the whole lighting appliance, and the
workability of extension of a lighting appliance.
[0004] In the power supply unit, it has the current con-
trolling circuit for controlling the current supplied to each
lighting unit. Here, parallel connection of the light source
of each lighting unit is carried out to the current control-
ling circuit of a power supply unit. Accordingly, the cur-
rent controlling circuit had to design current capacity ac-
cording to the number of lighting units.
[0005] The current supplied to each lighting unit de-
creased, and the conventional lighting appliance had
the defect to which the brightness of the light source of
each lighting unit falls, when the number of a lighting
unit is increased exceeding the current capacity of the
current controlling circuit of a power supply unit. In order
to supply a predetermined current to each lighting unit,
the current capacity of a current controlling circuit must
be changed according to the number of lighting units,
and great time and effort is required. In order to supply
a predetermined current to each lighting unit after in-
creasing the number of the lighting unit, the current ca-
pacity of the current controlling circuit had to be
changed. Thus an expansion of lighting units had taken
great time and effort.
[0006] The present invention has an object to provide
a lighting appliance in which a lighting unit is compact
and able to keep brightness without decreasing, even if
many lighting units have been coupled together.
[0007] In order to achieving the object, a first aspect
of the lighting appliance according to the present inven-
tion is provided with, a power supply unit provided with;
a first housing, a rectifier accommodated in the first
housing for converting an AC current to a DC current, a
first electricity-supplying connector provided on a side
of the first housing, and a lighting unit provide with; a
second housing, a power supply line provided with, an
electricity-receiving connector which is provided on a
side of the second housing, and constituted to be elec-
trically and mechanically connectable with the first elec-
tricity-supplying connector of the power supply unit, a

second electricity-supplying connector which is provid-
ed on a side other than the second housing, for feeding
out the DC current received by the electricity-receiving
connector, a second electricity-supplying connector
having the same feature with the electricity-supplying
connector of the power supply unit, a bus-line connected
between the electricity-receiving connector and the sec-
ond electricity-supplying connector, a current regulator
accommodated in the second housing, which is con-
nected to the power supply line, and a light emitting sem-
iconductor accommodated in the second housing,
which is driven by the output power of the current regu-
lator.
[0008] In order to achieving the object, a second as-
pect of the lighting appliance according to the present
invention is provided with, a power supply unit provided
with; a first housing which is provided with a principal
surface and side surfaces, a first electricity-supplying
side surface perpendicular to the principal surface, a
rectifier accommodated in the first housing for convert-
ing an AC current to a DC current, a first electricity-sup-
plying connector derived in parallel to the first electricity-
supplying side surface of the first housing for feeding
the DC current which is provided on one side of the first
housing, and is acquired in the rectifier circuit, and a
lighting unit provided with; a second housing which is
provided with a principal surface and side surfaces, an
electricity-receiving side surface provided on the sec-
ond housing, which is perpendicular to the principal sur-
face of the second housing and engageable to the first
electricity-supplying side surface of the first housing, a
second electricity-supplying side surface provided on
the second housing, which is perpendicular to the prin-
cipal plane of the second housing and engageable to
the electricity-receiving side surface of the other lighting
unit, a power supply line provide with; an electricity-re-
ceiving connector which is provided on the other side of
the second housing, and is derived in parallel to an elec-
tricity-receiving side surface of the second housing, and
is constituted to be electrically and mechanically con-
nectable with the first electricity-supplying connector of
the power supply unit, a second electricity-supplying
connector having the same feature with the electricity-
supplying connector of the power supply unit, which is
provided on other side of the second housing, and is
derived in parallel to the second electricity-supplying
side surface of the second housing, and is constituted
for feeding the DC current received by the electricity-
receiving connector, and a bus-line connected between
the electricity-receiving connector and the second elec-
tricity-supplying connector, a current regulator which is
accommodated in the second housing and connected
to the power supply line, and a light emitting semicon-
ductor accommodated in the second housing and being
driven by the output power of the current regulator.
[0009] The term, "DC current" means not only a com-
pletely stable current but also a current including a pul-
sating current.
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[0010] Additional objects and advantages of the
present invention will be apparent to persons skilled in
the art from a study of the following description and the
accompanying drawings, which are hereby incorporat-
ed in and constitute a part of this specification.
[0011] A more complete appreciation of the present
invention and many of the attendant advantages thereof
will be readily obtained as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered according to the accompanying
drawings, wherein:

Fig. 1 is a perspective view showing the first em-
bodiment of the lighting appliance of the present in-
vention;
Fig. 2 is an exploded view of the lighting appliance
of Fig. 1;
Fig. 3 is a block diagram showing the electric circuit
of the lighting appliance of Fig. 1;.
Fig. 4 is a section of the lighting unit constituting the
lighting appliance of Fig. 1;
Fig. 5 is a perspective view showing the second em-
bodiment of the lighting appliance of the present in-
vention; and
Fig. 6 is an exploded view of the lighting appliance
of Fig. 5.

[0012] The present invention will be described in de-
tail with reference to the attached drawings, Figs. 1
through 6.
[0013] A first embodiment of the present invention will
be explained in reference to Figs. 1 thru/or 4. Fig. 1 is a
perspective view showing the lighting appliance accord-
ing to the first embodiment. Fig. 2 is an exploded view
of the lighting appliance of Fig. 1. Fig. 3 is a block dia-
gram showing the electric circuit of the lighting appliance
of Fig. 1. Fig. 4 is section of the lighting unit constituting
the lighting appliance of Fig. 1.
[0014] As shown in Figs. 1 and 2, the lighting appli-
ance 1 comprises one power supply unit 2 and one or
more lighting units 3. The power supply unit 2 is provided
with a housing (hereinafter, referred to as "first housing)
21. The first housing is equipped with an AC A plug AC
of a power supply cord for supplying an external AC in-
serts an external AC power supply in the first housing
21, and the connectable AC electricity-receiving portion
22 is equipped. The AC electricity-receiving portion 22
can be an electricity-receiving cord extended from the
first housing 21. A first electricity-supplying connector
23 is equipped in other portions of the first housing 21.
[0015] A DC generating circuit (hereinafter, referred
to as "rectifier circuit") 26 is equipped in the first housing
21. An input of the rectifier 26 is connected to the AC
electricity-receiving portion 22, and an output thereof is
connected to the first electricity-supplying connector 23.
The rectifier 26 converts an AC current supplied from
an external AC power supply into a DC current. Gener-
ally the rectifier 26 is formed in a full-wave-rectification

bridge circuit.
[0016] A lighting unit 3 is provided with a housing
(hereinafter, referred to as "second housing") 30. The
second housing 30 comprises a chassis 35 and a cover
31 which are explained later.
[0017] An electricity-receiving connector 32 and a po-
sitioning guide 33 are equipped on one side of the cover
31 of the second housing 30. On other side of the cover
31, a first electricity-supplying connector 23 is equipped.
[0018] An electricity-receiving connector 32 of the
lighting unit 3 is constituted to be connected to the first
electricity-supplying connector 23 of the power supply
unit 2. Two or more of the lighting unit 3 with the same
configuration can be interlocked together in practical
use. In interlocking the lighting units 3, the electricity-
receiving connector 32 of rear one in adjacent lighting
units 3 is connected to the second electricity-supplying
connector 34 of the front one of the lighting units 3. Then
the electricity-receiving connector 32 of the forefront
lighting unit 3 in the interlocked group is connected to
the first electricity-supplying connector 23 of the power
supply unit 2 as mentioned above. Meanwhile, the light-
ing unit 3 can be used independently.
[0019] Fig. 3 is a block diagram showing the electric
circuit of the lighting appliance 1 as shown in Figs. 1 and
2. A power supply line 37 is configured in each of the
lighting units 3. This power supply line 37 comprises the
electricity-receiving connector 32, the second electrici-
ty-supplying connector 34 and a bus-line 36 connected
between them.
[0020] A light source 41 wherein a plurality of light
emitting semiconductors (hereinafter, referred to as
"LED") 38 are disposed in a matrix array is connected
to the power supply line 37 through a current regulator
39. The current regulator 39 feeds a certain quantity of
current from the power supply line 37 to the light source
41 from the. The light source 41 and the current regula-
tor 39 are equipped in the second housing 30.
[0021] In this embodiment, the light source 41 is con-
stituted with 30 pieces of the LED 38. Here, a set of five
LEDs 38 are connected in series. And six sets of the
series-connected groups are connected in parallel.
Consequently, the matrix array of the LEDs 38 is formed.
As shown in Figs. 1 and 2, a lens 40 for condensing light
emit from the LEDs 38 is provided on the upper surface
of the cover 31 1 in facing the light source 41.
[0022] In this embodiment, the rectifier 26 is provided
only in the power supply unit 2. Therefore, the lighting
unit 3 can be miniaturized. Since the lighting unit 3 is
supplied the DC current, insulation distances between
two connector pins in each of the electricity-receiving
connector 32 and the second electricity-supplying con-
nector 34 come to be shorter than that of the AC elec-
tricity-receiving portion 22 of a power supply unit 2.
Thereby, the electricity-receiving connector 32 and the
second electricity-supplying connector 34 of the lighting
unit 3 can be miniaturized. Therefore, the housing 30 of
the lighting unit 3 can also be miniaturized.
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[0023] In this embodiment, a large installation space
is applied to the light source 41 in the lighting unit 3,
since the rectifier 26 does not exist in the lighting unit 3.
If the installation space of the light source 41 is reduced,
a quantity of light emitted from the lighting unit 3 de-
creases. In this respect, a sufficient quantity of light can
be emitted in this embodiment, while miniaturizing the
lighting unit 3. On the other hand, the current regulator
39 is constituted very small as compared with the recti-
fier 26. Therefore, the lighting unit 3 is not taken a wide
space by the current regulator 39.
[0024] In this embodiment, all the lighting units 3 are
equipped with the current regulator 39. Therefore, the
light sources 41 in the lighting units 3 are uniquely sup-
plied a predetermined quantity of current from the cur-
rent regulator 39, respectively. So, even if a plurality of
the lighting units 3 are interlocked, the brightness of
each of the light sources 41 does not fall.
[0025] Generally, a brightness of LED has a wide dis-
persion. Consequently, the brightness of the light source
41 is often apt to vary among the lighting units 3. How-
ever, in this embodiment, the current of the current reg-
ulator 39 equipped in the lighting unit 3 can be adjusted.
Therefore, the dispersion of the brightness among the
lighting units 3 can be reduced or eliminated.
[0026] In this embodiment, the LED 38 constituting
the light source 41 and the current regulator 39 are
mounted on the chassis 35 constituting the back of the
second housing 30, as shown in Fig. 4, Therefore, heat
of them is efficiently radiated from the chassis 35 to out-
side. Consequently, the temperature rise in the lighting
unit 3 is controlled, and deterioration of LED 38 is inhib-
ited. Also, warpage of the chassis 35 due to the temper-
ature rise is prevented. Therefore, an orientation of the
light radiated from the from the LED 38 mounted on the
chassis 35 is kept accurately.
[0027] Referring now to Figs. 5 and 6, a second em-
bodiment of the present invention will be explained. Fig.
5 is a perspective view showing the lighting appliance
according to the second embodiment. Fig. 6 is an ex-
ploded view of the lighting appliance of Fig. 5. In Figs.
5 and 6, the same or identical elements with those in
Figs. 1 and 2 are assigned with same reference numer-
als and omitted their explanation.
[0028] As shown in Figs. 5 and 6, the lighting appli-
ance 5 comprises one power supply unit 2 and one or
more lighting units 3. The power supply unit 2 is provided
with a first housing 21. The first housing 21 has the first
electricity-supplying side surface 2a which engages with
the electricity-receiving side surface 3b of the second
housing 30 of the lighting unit 3 which will be described
later. The first electricity-supplying side surface 2a of the
first housing 21 is perpendicular to the principal surface
of the first housing 21. The electricity-receiving side sur-
face 3b of the second housing 30 is also perpendicular
to the principal surface of the second housing 30. The
power supply unit 2 is provided with a first electricity-
supplying connector 2c derived in parallel to the first

electricity-supplying side surface 2a. The first housing
21 has a rectifier (not shown) mounted therein which
converts an AC current supplied from an external AC
power supply through a feed plug AC to a DC current.
[0029] The lighting unit 3 is provided with a second
housing 30. The second housing 30 has an LED 38 for
illumination, which is mounted therein. The second
housing 30 has an electricity-receiving connector 3c de-
rived in parallel to the electricity-receiving side surface
3b which is engageable with the first electricity-supply-
ing side surface 2a of the power supply unit 2, and the
electricity-receiving side surface 3b. This electricity-re-
ceiving connector 3c is constituted in connectable with
the first electricity-supplying connector 2c of the power
supply unit 2. The second housing 30 is provided with
a second electricity-supplying side surface 3d connect-
able to an electricity-receiving side surface 3b of other
lighting unit 3 and a second electricity-supplying con-
nector 3e derived in parallel to the second electricity-
supplying side surface 3d. The second electricity-sup-
plying side surface 3d of the second housing 30 is also
perpendicular to the principal surface of the second
housing 30. Each of the lighting units 3 has a same con-
figuration. The electricity-receiving side surface 3b is
engageable with the first electricity-supplying side sur-
face 2a of the power supply unit 2, as well as to the sec-
ond electricity-supplying side surface 3d of other second
housing 30.
[0030] The second housing 30 is provided with a cur-
rent regulator 39 which are electrically connected to the
bus-line between the electricity-receiving connector 3c
and the second electricity-supplying connector 3e and
LEDs 38 which illuminates with the output power of the
current regulator 39.
[0031] By moving the electricity-receiving side sur-
face 3b of the lighting unit 3 along the arrow sign in Fig.
6 toward the first electricity-supplying side surface 2a of
the power supply unit 2, the power supply unit 2 and the
lighting unit 3 are electrically connected to each other.
[0032] According to the second embodiment of the
lighting appliance, the units 2 and 3 can be electrically
connected to each other in the direction orthogonal to
the direction of interlocking action of the power supply
unit 2 and the lighting unit 3. Therefore, further to the
effect of the first embodiment of the lighting appliance,
the second embodiment of the lighting appliance has an
effect that the power supply unit 2 and the lighting unit
3 are closely placed in a limited space. Therefore, ac-
cording to the second embodiment of the lighting appli-
ance, as the units 2 and 3 are electrically connected
along the direction perpendicular to the interlocking ac-
tion of the power supply unit 2 and the lighting unit 3 are
closely mounted in the limited space.
[0033] The present invention in its broader aspects is
not limited to the specific details and representative em-
bodiments shown and described herein. Accordingly,
various modifications may be made without departing
from the spirit or scope of the general inventive concept
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as defined by the appended claims and their equiva-
lents. For example, a voltage control circuit can be pro-
vided in the power supply unit 2, for controlling the DC
voltage applied to the lighting unit 3 to a predetermined
voltage.
[0034] According to the first aspect of the present in-
vention, the lighting unit can be miniaturized, and keeps
brightness without decreasing, even if many lighting
units have been coupled together. According to the sec-
ond aspect of the present invention, the lighting units
are closely placed in a limited space, since each unit is
electrically connected along the direction perpendicular
to the interlocking action of the power supply unit 2 and
the lighting unit 3.
[0035] While there have been illustrated and de-
scribed what are at present considered to be preferred
embodiments of the present invention, it will be under-
stood by those skilled in the art that various changes
and modifications may be made, and equivalents may
be substituted for elements thereof without departing
from the true scope of the present invention. In addition,
many modifications may be made to adapt a particular
situation or material to the teaching of the present in-
vention without departing from the central scope there-
of. Therefore, it is intended that the present invention
not be limited to the particular embodiment disclosed as
the best mode contemplated for carrying out the present
invention, but that the present invention includes all em-
bodiments falling within the scope of the appended
claims.
[0036] The foregoing description and the drawings
are regarded by the applicant as including a variety of
individually inventive concepts, some of which may lie
partially or wholly outside the scope of some or all of the
following claims. The fact that the applicant has chosen
at the time of filing of the present application to restrict
the claimed scope of protection in accordance with the
following claims is not to be taken as a disclaimer or al-
ternative inventive concepts that are included in the con-
tents of the application and could be defined by claims
differing in scope from the following claims, which differ-
ent claims may be adopted subsequently during prose-
cution, for example, for the purposes of a divisional ap-
plication.

Claims

1. A lighting appliance comprising a power supply unit
and a lighting unit, characterized in that

the power supply unit is provided with;
a first housing,
a rectifier accommodated in the first

housing for converting an AC current to a DC cur-
rent,

a first electricity-supplying connector
provided on a side of the first housing,

and

the lighting unit is provide with;
a second housing,
a power supply line provided with, an

electricity-receiving connector which is provided on
a side of the second housing, and constituted to be
electrically and mechanically connectable with the
first electricity-supplying connector of the power
supply unit, a second electricity-supplying connec-
tor which is provided on the other side of the second
housing, for feeding out the DC current received by
the electricity-receiving connector, a second elec-
tricity-supplying connector having the same feature
with the electricity-supplying connector of the power
supply unit, a bus-line connected between the elec-
tricity-receiving connector and the second electric-
ity-supplying connector,

a current regulator accommodated in the sec-
ond housing, which is connected to the power sup-
ply line,

and
a light emitting semiconductor accommodat-

ed in the second housing, which is driven by the out-
put power of the current regulator.

2. A lighting appliance as claimed in claim 1; charac-
terized in that the second electricity-supplying con-
nector is electrically and mechanically connectable
with the electricity-receiving connector provided in
another lighting unit.

3. A lighting appliance as claimed in claim 1; charac-
terized in that the second electricity-supplying con-
nector is electrically and mechanically connectable
with he first electricity-supplying connector provid-
ed on the housing of the power supply unit.

4. A lighting appliance comprising a power supply unit
and a lighting unit, characterized in that

the power supply unit is provided with;
a first housing which is provided with a

principal surface and side surfaces,
a first electricity-supplying side surface

perpendicular to the principal surface,
a rectifier accommodated in the first

housing for converting an AC current to a DC cur-
rent,

a first electricity-supplying connector
derived in parallel to the first electricity-supplying
side surface of the first housing for feeding the DC
current which is provided on one side of the first
housing, and is acquired in the rectifier circuit,

and
the lighting unit is provided with;

a second housing which is provided with
a principal surface and side surfaces,

an electricity-receiving side surface pro-
vided on the second housing, which is perpendicu-
lar to the principal surface of the second housing
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and engageable to the first electricity-supplying
side surface of the first housing,

a second electricity-supplying side sur-
face provided on the second housing, which is per-
pendicular to the principal plane of the second
housing and engageable to the electricity-receiving
side surface of the other lighting unit,

a power supply line provide with;
an electricity-receiving connector

which is provided on one side of the second hous-
ing, and is derived in parallel to the electricity-re-
ceiving side surface of the second housing, and is
constituted to be electrically and mechanically con-
nectable with the first electricity-supplying connec-
tor of the power supply unit,

a second electricity-supplying
connector having the same feature with the electric-
ity-supplying connector of the power supply unit,
which is provided on other side of the second hous-
ing, and is derived in parallel to the second electric-
ity-supplying side surface of the second housing,
and is constituted for feeding the DC current re-
ceived by the electricity-receiving connector,

and
a bus-line connected between the

electricity-receiving connector and the second elec-
tricity-supplying connector,

a current regulator which is accommo-
dated in the second housing and connected to the
power supply line,

and
a light emitting semiconductor accom-

modated in the second housing and being driven by
the output power of the current regulator.
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